Objective-To assess nicotine patch use in smokers who purchased the product as a non-prescription medicine from pharmacies. Design-A questionnaire administered at the time of purchase. Setting-Community pharmacies throughout New Zealand. Subjects-A total of 805 male and female purchasers of nicotine patches aged 18 through 87 years. Main outcome measures-Patterns of usage including self-reported smoking history, previous quit-smoking attempts, previous and current use of transdermal nicotine and other products, side eVects, and concomitant smoking. Results-Most respondents (74%) had attempted to quit smoking previously, many of whom (53%) had used a non-prescription nicotine replacement product. Approximately 60% of purchasers were first-time users. For those continuing a course of treatment, there was no evidence of use for longer than the manufacturer's recommendation (12 weeks). Twenty-eight per cent of respondents reported continuing smoking while using transdermal nicotine, although the number of cigarettes smoked was much less than in the reported smoking history. Side eVects were reported by 24% of patch users in the current course, but there was no evidence of significant safety problems. Conclusions-This survey provides preliminary data on the non-prescription usage of transdermal nicotine when purchased through pharmacies. (Tobacco Control 1998;7:161-167) 
Introduction
The nicotine patch is a transdermal delivery system which is used as an aid to overcome nicotine dependence during attempts to stop smoking. It is supplied as a course of treatment with the intent of "weaning" the user oV nicotine dependence by gradually reducing the amount/dose of nicotine delivered through the skin.
1- 4 The length of treatment recommended by various manufacturers varies between eight and 18 weeks, and the total weeks of treatment in controlled clinical trials has ranged from two to 18 weeks. 5 6 Other nicotine replacement products include nicotine gum, which has been widely used since the early 1980s, and the recently introduced nicotine nasal sprays and inhalers. [7] [8] [9] [10] The nicotine patch has been available worldwide since about the early 1990s. In the United States it was released as a prescription medicine in 1991. 11 In some countries, it has been available as a non-prescription medicine for several years and recently the Food and Drug Administration approved over-the-counter (OTC) use of this product in the United States. 12 In New Zealand, the product Nicotinell TTS (known as Habitrol in the United States) was launched as a pharmacyonly medicine (OTC sale only in a registered pharmacy) in 1990, this being the first country to allow non-prescription sale. 13 There are three patch sizes: Nicotinell TTS 10 (10 cm 2 ), 20 (20 cm 2 ), and 30 (30 cm 2 ), delivering 7 mg/ day, 14 mg/day, and 21 mg/day of nicotine, respectively. The usual pack size of the product is seven patches, with the maximum pack containing 21 patches. This presents the opportunity for pharmacists to provide repeated counselling and discussion with users. 13 14 The eVectiveness of the nicotine patch for smoking cessation has been evaluated in a variety of settings, and a meta-analysis of 17 double-blind, placebo-controlled studies reported overall abstinence rates for the active patch of 27% (vs 13% for placebo) at the end of treatment and 22% (vs 9% for placebo) at six months. 6 The authors of the meta-analysis pointed out that there were still many unanswered questions in the use of the nicotine patch. These questions include, for example, the optimal duration of treatment, the choice of product and patch strength, the level of adjuvant counselling required, and the safety, tolerability, and dependence liability of the product in "real life" settings. Many of these questions cannot be answered using the traditional clinical trial study design.
In an attempt to assess the use of transdermal nicotine in "real-world" patch users, a survey of older (65-74 years), long-term, heavy smokers filling prescriptions for the product in Pennsylvania (United States) revealed an encouraging self-reported six-month quit rate (29%), but a far from ideal compliance with patch use guidelines, little in the way of formal counselling, and a high level of concomitant smoking. 15 Concomitant smoking was strongly associated with failure to achieve abstinence, and more frequent contact with physicians and pharmacists was associated with less concomitant smoking. This study emphasised the need for further research on the "real-world" use of transdermal nicotine, in particular, with non-prescription status.
Although some concerns have been raised that pharmacists may be ill-equipped for a role in smoking cessation, some authors have advocated a greater contribution because of the accessibility of pharmacy to the public. [16] [17] [18] [19] A study in Scotland demonstrated that smoking cessation rates for customers buying nicotine replacement therapy in community pharmacies seem to be comparable with those reported for other settings. 20 One unknown in the non-prescription availability of nicotine products has been their dependence liability. Nicotine is the addictive component of tobacco, and rapidity of onset and frequency of use have been suggested as determinants of dependence potential. This being the case, nicotine sprays and aerosols should have dependence potential, but not nicotine patches. Surveys of transdermal nicotine usage and studies of subject eVects are consistent with this notion. [21] [22] [23] [24] [25] Physical dependence on nicotine gum has been reported in some users, and a substantial percentage of smokers who quit may persist in using the gum at one year. It must be noted, however, that this is not a clearcut issue. These studies involved the supervision of a physician, and the gum was obtained on prescription. In such instances its use may be quite appropriate in the context of relapse prevention, and it has been demonstrated that weaning even long-term users oV nicotine gum is not diYcult. 26 27 One method to investigate the dependence potential of transdermal nicotine would be to document the duration of usage when the restriction of obtaining a physician's prescription is absent. We took this approach in our study to determine if any "transfer of addiction" from tobacco to the nicotine patch is occurring.
This article describes a survey involving purchasers of Nicotinell TTS without a prescription from community pharmacies in New Zealand. The objectives of the study were (a) to establish the present use and previous usage of this product by purchasers in relation to age, gender, smoking history, and previous quit-smoking attempts; (b) to record the level of self-reported concomitant smoking; (c) to document the incidence of self-reported side eVects associated with the use of the product; (d) to determine if there was evidence of "transfer of addiction" associated with the use of transdermal nicotine.
Methods

STUDY POPULATION
The study was an open questionnaire survey involving purchasers of Nicotinell TTS from community pharmacies in New Zealand. These pharmacies are independently owned and operated, and approximately 1100 are distributed throughout the country, serving a population of 3.5 million. Pharmacies were identified using the Pharmacy Guild of New Zealand Directory of Retail Pharmacies, which gives a complete listing of pharmacies in New Zealand .
Before the study started, approval of the protocols and information sheet for volunteers was obtained from Ethics Committees throughout New Zealand. The study was conducted in accordance with Good Drug Monitoring Practice guidelines, and in compliance with the latest amendment of the Declaration of Helsinki. The study was administered from the country's single School of Pharmacy in Dunedin.
Two weeks before commencement of the study, letters were sent to all pharmacy managers of community pharmacies in New Zealand inviting them to participate in the study and outlining the rationale, objectives, and procedures. Copies of the questionnaire, consumer information sheet, pharmacist questionnaire guide, study protocol, and a customer record form were included. The letter advised pharmacists of the proposed period of sampling.
There was no active follow-up to this invitation; pharmacists elected to participate on a voluntary basis. Their role was to recruit purchasers of Nicotinell TTS into the study and to administer a short questionnaire on behalf of the researchers. The intention was to provide a "snapshot" of usage of Nicotinell TTS over a short timeframe. In this study, purchasers were surveyed only once, and this could be at any time during their treatment course with Nicotinell TTS.
INTERVIEW
The questionnaire guide for pharmacists included standard phrases to be used for inviting the consumers to participate. The questions to be asked of consumers were detailed in the questionnaire.
After purchase of Nicotinell TTS, purchasers were asked if they were the intended user of the product, and if so were they willing to participate in the study. The pharmacist then explained the nature of the study using the information sheet, which was given to consumers. This sheet outlined the aims of the study and emphasised the voluntary nature of participation and the anonymity of results. It also outlined the exclusion criteria-namely, consumers who had already participated in the study at any pharmacy, and purchasers who were buying the product on behalf of someone else. If the consumer gave verbal consent to participate, the pharmacist administered the questionnaire.
The pharmacist then asked the questions detailed on the questionnaire. These investigated age and smoking history; descriptions of the extent and duration of smoking and nature of the smoking product used; cessation history; descriptions of previous quit attempts; and product history, which detailed the use of Nicotinell TTS with regard to strength of patch used, duration of use, other products tried, and whether the consumer had continued to smoke during use of Nicotinell TTS. In addition, side eVects from Nicotinell TTS use and pre-existing medical conditions were recorded. The questionnaire was specifically designed to be straightforward and quick to administer. It took about two or three minutes on average to complete the questionnaire.
DATA RECORDING AND ANALYSIS
On completion of the interview the pharmacist recorded the batch number of the Nicotinell TTS on the form and signed and dated the questionnaire. No record was kept regarding the number of purchasers who did not participate in the study.
The questionnaires were returned to the Investigating Center for data recording, and descriptive statistical analysis was performed using the Statistical Package for the Social Sciences (SPSS). To identify covariates of selected process and outcome measures, 2 tests of independence were computed for categorical outcome variables, and t tests for continuous variables.
The study was undertaken over a five-month period in 1993. A minimum of 800 responses was set as a reasonable target for the purposes of statistical analysis. At the time of commencement, Nicotinell TTS had been available for purchase through pharmacies in New Zealand for approximately 18 months.
Results
DEMOGRAPHIC AND SMOKING HISTORY DATA
The total number of pharmacies generating participants was 149 of a total of 1108 contacted (13.5%). The total number of questionnaires returned was 805. Table 1 presents demographic and smoking history characteristics of the participants. Men and women were almost equally represented. The average age of respondents was 41 years (median 39 years), ranging from 18 to 87 years. Sixteen years is the minimum age to purchase cigarettes in New Zealand. The average duration of smoking was 19.7 years (median 18 years), ranging from two months to 67 years. Cigarette consumption was the main method of smoking (98% of respondents) with fewer than 2% reporting consumption of cigars or pipes as the main method. The average number of cigarettes smoked per day was 21.6 (median 20); the smallest number was two per day while one smoker consumed 75 per day.
PREVIOUS QUIT ATTEMPTS
Previous attempts to quit smoking had been made by 634 out of 805 (78.8%) total respondents, with men and women almost equally represented. Of the 634 purchasers who had made previous attempts to quit smoking, 325 (51.3%) reported the use of one or more nicotine-containing or other pharmaceutical products. This represents 40.4% of the total purchasers who completed the questionnaire. Analysis of the relationship between the use of nicotine-containing products, gender, and each of the number of years smoking, the number of cigarettes each day, and the age of the purchasers yielded no significant diVerences between the relevant subgroups. Table 2 shows the products reported by the 325 respondents who had used one or more products in their previous quit attempts. The main products used were Nicotinell TTS, used by 195 purchasers, or Nicorette gum, 28 used by 148 purchasers. Some respondents reported the use of more than one product previously. At the time of the study Nicotinell TTS had been available for purchase through pharmacy in New Zealand for about 18 months, while Nicorette gum had been available for nearly 10 years. The products Nicabate 29 [a transdermal nicotine productMarion Merrell Dow (known as Nicoderm in the United States)] and Nicobrevin (a non-nicotine product) were just starting to be heavily advertised during the period of the study.
PREVIOUS QUIT ATTEMPTS USING TRANSDERMAL NICOTINE
As detailed above, the number of previous attempts to quit smoking using a treatment course of Nicotinell TTS was reported by 195 out of 805 (24.2%) total respondents. One previous attempt using Nicotinell TTS had been made by 170 of this group, two attempts by 23, three attempts by two, and six attempts by one individual. For the first attempt the mean duration of use for each patch strength was similar and varied from 2.4 to 2.8 weeks.
The maximum duration of use of any one patch strength was eight weeks. The mean total duration of patch use involving all strengths for the first attempt was 4.4 weeks, with a minimum of one week, a maximum of 13 weeks, and a median of three weeks.
For second attempts, the mean duration of use for each patch strength varied from 2.5 to 3.1 weeks. The mean total duration of patch use for all strengths for the second attempt was 4.3 weeks, with a minimum of one week, a maximum of 10 weeks, and a median of 3.5 weeks. Table 4 shows the usage pattern of the diVerent patch strengths and the duration of use for 293 purchasers who had made prior purchases of Nicotinell TTS during the current treatment course and who recalled this information. The mean total duration of use of patches during the present attempt to quit smoking was 21.2 days, with a minimum of one day, a maximum of 91 days, and a median of 14 days. Only 10% of these respondents had used Nicotinell TTS for six weeks or more in the present attempt at the time of completion of the questionnaire.
CONCOMITANT SMOKING Information about concurrent smoking was sought from the respondents who were purchasing Nicotinell TTS to continue their current treatment course. Of the 314 who gave information about concurrent smoking while using Nicotinell TTS during the present quit attempt, 225 (71.6%) reported that they had stopped smoking altogether, and 89 (28.3%) were still smoking. Of those who were still smoking, 85 reported on the number of cigarettes still smoked, which varied from one to 40 per day, with a median of five (compared with a median of 20 cigarettes per day before the current quit attempt). Analysis of the relationship between continued smoking while using Nicotinell, gender, and each of the number of years smoking, the number of cigarettes each day, and the age of the purchasers yielded no significant diVerences between the relevant subgroups.
SIDE EFFECTS
Information about side eVects was sought from the respondents who were purchasing Nicotinell TTS to continue their current treatment course. Of the 301 who reported on side eVects caused by Nicotinell TTS during their present quit attempt, 230 (76.4%) reported no problems. There were reports of side eVects by 71 (23.6%) of the respondents. Of the total reports on side eVects, skin irritation and sleep disturbances were the most common (table 5) .
There were 23 purchasers who reported side eVects and continued to smoke. There was no statistically significant relationship between concurrent smoking and the likelihood of experiencing side eVects while using Nicotinell TTS.
Discussion
New Zealand was one of the first countries to allow non-prescription sale of transdermal nicotine; the product is classified as a pharmacy-only medicine, which restricts OTC sale to pharmacies. Pharmacists are expected to ask appropriate questions on sale of the product, and to provide counselling on its use. 13 14 The pharmaceutical companies that market the products in New Zealand (Nicotinell TTS-Ciba-Geigy Pharmaceuticals; Nicabate-Marion Merrell Dow Pharmaceuticals) also provide support to pharmacists and consumers in the form of written material (starter packs) and telephone helplines. The products are priced OTC to correspond approximately with the cost of continuing to smoke at the consumer's normal daily rate. At the time of the start of the study, Nicotinell TTS had been available in New Zealand as a pharmacy-only medicine for approximately 18 months and Nicabate was just starting to be heavily marketed. Marketing was by direct advertising to the public in print and broadcast media, and to pharmacists by detailing and advertising in professional journals. At the time of the launch of Nicotinell TTS, the company (Ciba-Geigy New Zealand) provided extensive educational programmes to pharmacists on the use of the product.
Our study was initiated by open invitation to all community pharmacies in New Zealand. The total number of pharmacies generating participants was 149 from a total of 1108 contacted-a participation rate of 13.5%. It is diYcult to say whether this was a "good" participation rate as this approach has not been attempted before. We were actually quite pleased with this response as there was no incentive for the pharmacies to become involved other than a willingness to assist in research. Given the busy and complex nature of community pharmacy practice, it was encouraging that a large number of pharmacists took the time and trouble to participate.
There was no attempt to diVerentiate between participating and non-participating pharmacies. It was not the intention of the study to assess the eYcacy of the treatment or counselling provided by the pharmacists. The focus was on how transdermal nicotine was being used by purchasers in a non-prescription setting, and the pharmacists' role was essentially to recruit agents for this research. For this reason the design was deliberately non-interventional.
It is possible that purchasers who agreed to participate were diVerent in some way from those who did not. There was no attempt to assess this and the methodology would have been strengthened by a validation substudy. Anecdotally, pharmacists reported very few refusals when purchasers were invited to participate.
The study attempted to provide a "snapshot" of the ways in which consumers were using transdermal nicotine when purchased OTC. There was no attempt to establish eYcacy and the study was not a clinical trial. It might rather be viewed as a form of postmarketing surveillance in a pharmacy setting whereby the "real life" use of the product was investigated. The methods employed were exploratory, there being relatively few reports of similar studies in the literature. 15 20 The study has demonstrated that useful data can be obtained in this fashion. In some countries a proportion of the population may prefer direct purchase of some medicines in an OTC setting, avoiding the expense and inconvenience of a physician's visit and reflecting an increasing move towards selftreatment.
OTC availability of transdermal nicotine products may lead to fewer opportunities for medical surveillance of their use, or for appropriate counselling and support to be oVered to users. It could be argued that the eVectiveness of transdermal nicotine as a quit-smoking aid is enhanced by intensive medical counselling, and there is evidence to support this view. [30] [31] [32] [33] [34] On the other hand, a number of studies have demonstrated that less intensive or minimal intervention is still associated with successful use of the product when compared with placebo patches. 15 35-40 In the context of this study we have assumed minimal intervention (routine initial questioning and counselling on first purchase) on the part of pharmacists selling transdermal nicotine, although we did not attempt to control or measure this aspect of the transaction.
In the overall context of smoking cessation strategies, a "stepped-care" approach for transdermal nicotine has been advocated. 15 41 42 It could be argued that OTC availability allows an additional opportunity for some smokers who would initially prefer self-treatment as part of their quit-smoking attempt. The opportunity then exists for identification and referral of treatment failures to the next step of the strategy.
Apart from considerations of eYcacy, precautions for nicotine usage still apply when the consumer has underlying cardiovascular morbidity or continues to smoke, or both. There are case reports of the onset of angina, myocardial infarction, and cerebral ischaemia in transdermal nicotine users, but the reported incidence of these is less than expected in a population of smokers, suggesting coincidence rather than a causal relationship. [43] [44] [45] [46] Continuing to smoke is inconsistent with the use of transdermal nicotine as an aid to quit, but little is known of the way in which products are used in practice (with or without prescription), and whether "at risk" patients are being identified and followed.
Another concern regarding the availability of transdermal nicotine is the potential for "transfer of addiction" from cigarettes to nicotine products. There are a number of reports of this occurring with nicotine gum, and some commentators predict that a similar potential exists with nicotine spray or inhaler products. 26 27 The release characteristics and pharmacokinetic profile of transdermal nicotine would appear to minimise the risk of addiction, and there is no evidence that this has developed in the trials performed to date. 7 23 47 One of the aims of this study was to assess the potential for the development of "transfer of addiction" in the OTC use of transdermal nicotine.
Approximately 60% of purchases for the current course of Nicotinell TTS were by new users of the product. For those reporting previous attempts to quit smoking using the product, more than 90% had used it more than three months before the current quit attempt and fewer than 10% of such purchasers had made a quit attempt using Nicotinell TTS within the previous three months. Even if the current and previous courses of the product are combined for these participants, the longest combined usage would be 11 weeks. The maximum duration of use for the previous course was recorded as 10 weeks. Accordingly, we could find no evidence of usage of Nicotinell TTS for longer than the manufacturer's recommended maximum of 12 weeks. These data suggest that there is no "transfer of addiction" from cigarettes to transdermal nicotine. It has to be acknowledged that these are not conclusive data and the only real way to address this issue would be through a prospective study.
It was of interest to note that the actual duration of patch use in the "real life" context in this study was about four or five weeks on average, considerably shorter than the manufacturers' recommendations of up to 12 weeks of treatment with reducing patch strength. Pharmacists reported that the usual purchase was for one week's supply at a time, with relatively few purchases for more than three weeks' supply at a time. Perhaps this pattern of purchase could be exploited more eVectively by pharmacists in terms of support to purchasers with their quit-smoking attempts. This purchase pattern suggests that encouraging compliance and suYcient use of the product is a greater problem than the potential for "transfer of addiction". Some 28% of respondents reported continuedsmokingwhileusingtransdermalnicotine, although the average number of cigarettes smoked per day was substantially less than that in their previous smoking history. The manufacturer's instructions clearly state that purchasers should stop smoking altogether while using the patches.
14 These instructions are meant to be reinforced by pharmacists when selling the product. No statistically significant relationship was found in this study between reported side eVects with the use of transdermal nicotine and concomitant smoking while using the product.
Ideally, the use of transdermal nicotine should result in complete smoking cessation 4 ; however, in many cases this obviously does not occur. Several authors have argued that concomitant smoking does not necessarily signify failure of the product 6 48 ; others propose that early smoking while using transdermal nicotine is a strong predictor of failure to quit smoking. 15 49 The reduction in intake of harmful cigarette smoke and the demonstration to the user that a substantial reduction in cigarette consumption can be achieved may be benefits in themselves. The cohort of transdermal nicotine users who continue to smoke may not be able to achieve abstinence without further counselling or intervention by health professionals. This reinforces the concept of a "stepped-care" approach to smoking cessation with the opportunity to identify those smokers who require more intensive therapy. 41 42 Side eVects were reported by 24% of Nicotinell TTS users in the current treatment course, with skin reaction and sleep disturbances the most frequently reported. These findings are consistent with previous studies. 5 6 No serious adverse eVects were described.
Although a number of purchasers reported previous medical conditions, mainly cardiovascular in nature, it did not appear that those who had pre-existing medical conditions experienced side eVects more often than healthy respondents.
In summary, this study has provided useful preliminary data on the non-prescription availability of Nicotinell TTS. Within the limitations of the methods used, the actual duration of use of the product appeared to be shorter than that recommended by the manufacturer, and there was no evidence of transfer of addiction from cigarettes to transdermal nicotine. Concomitant smoking while using Nicotinell TTS was reported by a fairly high proportion (28%) of users; this did not, however, lead to an increased rate of reporting of side eVects.
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